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BENEFI T- COST METHODOLOGY
FOR PRQJECTS UNDER THE LOCAL RAI L
FREI GHT ASSI STANCE PROGRAM

BACKGROUND AND | NTRODUCT! ON

The |l ocal Rail Service Reauthorizing Act of 1989 anended Section 5 (n) of
t he Departnent of Transportation Act (Act), to require that:
“The Secretary, no later than July 1, 1990, shall establish a
met hodol ogy for calculating the ratio of benefits to costs of
proj ects proposed under subsection (b), taking into consideration the
need for equitable treatnment of different regions of the United
States and different commodities transported by rail. The
establ i shnment of such nethodol ogy shall be a matter commtted to the

Secretary’s discretion.”

Section (c) (2) of the Act was al so anended as foll ows:
“No projects shall be provided rail freight assistance under this
section unless the ratio of benefits to costs for such project,
cal cul ated in accordance with the nethodol ogy established by the

Secretary under subsection (n), is greater than 1.0.”

Thi s met hodol ogy has been established and published in response to the
Act’s directive. It is to be used for calculating the benefit-cost ratios
of all projects for which assistance is requested under Section (b) of the

Act. These projects include acquisition of a line of railroad or other



rail property, rehabilitation or inprovenent of rail properties and

construction of rail or rail related facilities.

The foundation for nuch of this nethodol ogy was provided by two earlier

FRA docunents: Benefit-Cost @uidelines Rail Branch Iine Continuation

Program (February 1980) and FRA Sinplified Benefit-Cost Methodol ogy (May

1982). Also, the twenty State nethodol ogi es that have been approved by
the FRA were each review, both to identify conmon elenents and to identify
i ndi vidual State approaches to issues that m ght have been overl ooked in

the earlier FRA docunents.

An exanple of the result of this review process is the inclusion in this
nmet hodol ogy of the avoi dance of increased hi ghway mai ntenance costs as a
legitimate secondary benefit of a rehabilitation project that prevents
rail |ine abandonnment. Neither of the earlier FRA docunents addressed
this issues although 35 percent of the States submtting nethodol ogi es
did. Most of the potential projects in these States were on branch |ines
inrural/farmareas where it could be expected that significant diversion
of traffic onto farmto market secondary roads woul d i ndeed create the

need for increased mai nt enance on those roads.

I nclusion in the nethodol ogy of this feature also conplies directly with
the Act’s requirenent that the Secretary take into consideration “.the
need for equitable treatnment of different regions of the United States and

different comodities transported by rail.”
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THE BENEFI T- COST METHODOLOGY

General. The follow ng sections present, in a step by step fashion, the
benefit-cost methodol ogy to be used for analyzing local rail freight

assi stance projects. The nethodol ogy and the steps included herein have
been devel oped as the m nimumw th which the anal yst nust conply if the
benefit-cost analysis is to neet the statutory requirenents di scussed

earlier.

The anal yst or other reader who is interested in | earning nore about the
econom ¢ theory behind benefit-cost analyses in the |ocal rail service
area and/or the various techniques available for gathering and anal yzi ng
information is referred to the FRA's February 1980 Benefit-Cost Quidelines
rail Branch Line Continuation Program and to the FRA's July 1978 Rai

Pl anni ng Manual , Volunme I1: Chapter 2, “Light Density Lines”.

It is inportant that the data underlying the benefit-cost analysis be
reasonably current and data over three years old should not be considered

val id, except where:

1. It is part of a historical tinme series of data that has an end
date within three years prior to subm ssions of the data, or
2. An expl anati on acconpani es subm ssion of the data as to why it

can reasonably be expected to reflect current conditions.



A benefit-cost analysis of a candidate rail freight assistance project

must conplete the foll ow ng steps:

1. Establi shing the project alternative;
2. Determ ning the project costs;

3. Determning the null alternative;

4. Usi ng the standard pl anni ng hori zon;

5. Usi ng the FRA published discount rate;

6. Cal cul ating transportation efficiency benefits;
7. Cal cul ati ng secondary benefits;
8. Cal cul ati ng sal vage val ue;
9. Cal cul ating the benefit-cost ratio.
Each of these steps is discussed in detail in the sections which foll ow

Establi shing the project alternative. The analyst nust begin by

identifying the problem determning the possible solutions to the
probl em conparing those solutions to each other and choosi ng whi ch one
(or nore) to define as a “project” for purposes of performng the benefit-
cost analysis or analyses. The project nust neet one of the statutory
eligibility criteria which are (1) acquisition of a line of railroad or
other rail property, (2) rehabilitation or inprovenent of rail properties,

or (2) construction of rail or rail-related facilities.

Table 1 presents in a summary fashion, for each of the eligible project

alternatives, the type of indications that would | ead the analyst, to
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choose that alternative for evaluation. It also presents categories of
benefits and costs to be used in conparing various project alternatives
with various null alternatives.

Determ ning the project costs. In nost cases, the project cost wll be

equal to the cash and in-kind outlays used to build and inplenent the
project, exclusive of financing costs. Since the analysis is froma public
perspective, the source of funds or the financing arrangenents have no
bearing on the project cost. It is inportant to include the costs covered
by shares paid in cash or in kind by the Federal Governnent, the State,
the railroad, |ocal governnents, shippers (for the purpose of this

met hodol ogy shi ppers al so includes receivers), or anyone el se contri buting
to the project. If costs will occur in future years, such costs should be

di scounted to a present val ue.

In some cases, there will be nore to the project than just the direct
cash and in-kind investnents. For exanple, when the project alternative
is rehabilitation and the null alternative is abandonnment, the project
cost should include the net liquidation value of the existing line. This
is because the materials and land tied up by the line could be rel eased
for other purposes if the project were not undertaken. Simlarly, any
proj ect which uses existing resources that under the null alternative
woul d be sold nust include the value of those resources as part of the
project cost. Conversely, when the project alternative is rehabilitation
and the null alternative is continued operation on poor track, then the

val ue of any material taken up during the rehabilitation and used
6



el sewhere (e.g., light rail which is used on other lines in the railroad's

systen) should be subtracted fromthe cost of the rehabilitation project.

Determning the null alternative. Al though seeming to be self evident,

this step is as inportant as any in the process. The null alternative
represents the analyst's best estimate as to what wll happen if the
project is not undertaken, and is the alternative against which any

candi date project nust be conpared in the benefit-cost anal ysis. Possible

null alternatives to various types of projects are shown in Table 1

Chapter 2 of the Rail Planni ng Manual provides considerable information on

data coll ection techni ques and nethods to assist the analyst in

determining the null alternative.

Usi ng the standard pl anning horizon. This is the nunber of years over

whi ch the benefits and costs of the project will be considered. The FRA
has determned that for local rail freight assistance projects the
appropriate planning horizon is ten years, and that horizon is to be used

in all benefit-cost anal yses in support of project applications.

Usi ng the FRA published discount rate. The discount rate to be used each

year in benefit-cost analyses will be published annually by the FRA after
funds for the Local Rail Freight Assistance Program have been

appropriated. Normally, that wll be at the sane tine as the FRA sends to



the States the solicitation for applications for projects to be funded

with that year's appropriation.

The published discount rate will be based upon the Federal Governnent's
cost of borrow ng (determned by the interest rate on 10 year obligations)
| ess that element of the cost of borrowing that is estimated to represent

expectations as to inflation.

Because the di scount rate to be used will not include an inflation

conponent, all forecasts of cost and benefits included in the analysis are

to be in constant doll ars.

Cal cul ating transportation efficiency benefits. Transportation efficiency

benefits are those which are a direct effect of the project alternative
bei ng considered. Much of the information used to calculate transportation
efficiency benefits nust, of necessity, be provided by railroads and/ or

shi ppers. To the extent perm ssible under |aw, any information considered
comercially sensitive will be protected. Any information submtted with
or as part of a benefit-cost analysis which the State wants to be treated

confidentially should be clearly and specifically so identified.

Ref er back to Table 1 for exanples of the types of transportation
efficiency benefits to be achi eved under various conbinations of project
and null alternatives. Because the alternatives and the circunstances

attendant to the alternatives wll vary in each case, so wll the
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procedures used to calculate the transportation efficiency benefits.
Various procedures and fornulas are presented in the Benefit- Cost
Guidelines for Local Rail Service Assistance. The procedures described
here for the two nost common sets of alternatives wll allow for
estimation of these benefits using readily avail able data. The two sets of

al ternatives di scussed here are:

(1) The null alternative is abandonnment and the project alternative
is rehabilitation.
(2) The null alternative is continued operation and the project

alternative is rehabilitation

In the majority of other eligible project alternatives, the procedures
di scussed here will still be relevant if the words "acquisition" or
"construction"” are substituted for "rehabilitation” in the follow ng

di scussi on.

In describing the calculation of benefits, the terns "base traffic" and
"incremental traffic" wll be used often. Base traffic is the anount of
traffic that would be shipped under both alternatives, by whatever node.
Increnental traffic is the anmount of traffic that would be shipped under
the project alternative, but not under the null alternative. For exanple,
increnmental traffic includes newtraffic that the shi pper chooses to
produce and ship under the project alternative, but which would neither be

produced nor shi pped under the null alternative. Increnental traffic may
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al so sinply consist of traffic saved fromextinction by preventing an
abandonnent that would put a shipper out of business. In nmany cases,

incremental traffic will be zero.

The cal culation for determning the transportation efficiency benefits of

the first set of alternatives (rehabilitation vs. abandonnment) is as

foll ows:

Transportation efficiency benefits = Reduced transportation

resulting frominplenenting the cost to the shi pper
project alternative on base traffic
pl us

Profits earned by the
shi pper in producing,
shi ppi ng and selling
incremental traffic
pl us (m nus)
Branchl i ne operating

profits (| osses)

Tabl e 2 presents a worksheet format for cal culating transportation
efficiency benefits for this set of alternatives. As an exanple of the
calculation in a sinple case, assune that under the project alternative (a
rehabilitated branch line), the only business on the line will manufacture

and ship 3,000 tons by rail at a rate of $5.00 per ton; that under the
10



null alternative (abandonnent), the shipper will only manufacture and
ship by truck 1,000 tons at a rate of $10.00 per ton; that in

manuf acturing, shipping and selling the additional 2,000 tons under the
project alternative, the shipper, earns an additional profit of $5,000;
and that under the project alternative railroad on- and off-branch

operating costs exceed attributable revenues by $4,000. Then,

Reduced transportation costs = (1,000 tons) x ($10.00 -
to shipper on base traffic $5. 00) = $5, 000

Profits earned by the shipper = $5,000

on increnental traffic

Branchline operating | osses = $4, 000

Net transportation efficiency $5, 000 + $5,000 - $4,000
benefits = $6, 000

The exanpl e presented above is purposefully a sinple one, and real world
variations will undoubtedly present the analyst with conplications. A nore
conpl ex exanple is presented in the Appendi x. Additionally, sone of the

differing circunstances that may arise are di scussed bel ow

(1) The line may have nore than one business and/or commodity using
its services. If so, the reduced transportation costs to the shipper on
base traffic and the profits earned by the shipper on increnental traffic
woul d have to be conputed separately for each comodity and busi ness and

t hen summmed.
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(2) Forecasted continued operation of the line at a deficit may
result in surcharges. Such surcharges should be included in the rate paid
under the project alternative.

(3) The approach presented here requires the analyst to establish
the on- and off-branch operating costs and attri butable revenue for the
branch line. The Interstate Commerce Comm ssi on abandonnent procedures, 49
CFR 1152, Subpart D (Standards for Determ ning Costs, Revenues and Return
on Value), provide a nethodol ogy for calculating on- and off-branch
operating costs as well as attributable revenue. If appropriate data are
not readily available fromthe railroad(s), the analyst will need to study
the line operation and devel op data using appropriate unit costs.

(4) This approach assunes that the rate charged by an alternate
node is equal to its cost to provide service (including a return on
i nvestnment). That assunption is necessitated by the fact that little or no
information is normally available to allow the analyst to cal cul ate
alternate node costs with any reasonable accuracy. If information is
avai lable to show that the alternate node's rate is different than its
cost to provide services, appropriate adjustnents should be nmade (as were
made by considering the operating inconme or loss attributable to the
branchl i ne).

(5) In the above exanple, a sinple assunption is nade about the
profits earned by the shipper on increnmental traffic. Inreality, that
informati on may not be easily obtained and will require cooperative
di al ogue with the shipper(s) or potential shipper(s) involved, as well as

sone i ndependent confirm ng evaluation by the anal yst. However, since it
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is in the shipper's self interest to have |ower transportation rates, and

t hus hi gher profits, he should be notivated to cooperate.

In the second set of nobst commonly seen alternatives (rehabilitation
versus continued operation), calculating the benefits involves estimating
decreases in rail line operating costs for current traffic and estimating
benefits of any newly generated traffic. If tariffs wll remain the sanme
under both alternatives, the benefits will normally be sinply increased
operating incone for the branch line as a result of decreased operating
costs. Table 3 provides a worksheet format for cal culating and recording
transportation efficiency benefits under this scenario. GCccasionally,

i nproved service as a result of rehabilitation may attract increnental
traffic to aline even if there is no tariff decrease. In those cases, the
i ncreased profit to the shipper(s) of producing, shipping and selling that
incremental traffic should be included. However, the analyst should verify
that the shipper(s) commtnent to provide the increnental traffic is real

and will not vanish after the rehabilitation is finished.

| f the operating cost savings resulting fromthe rehabilitation translate
into lower tariffs as well as (or perhaps instead of) increased branch
line operating inconme, or if the rehabilitation keeps tariffs fromrising,
then there will be shipper related benefits and the situation wll be
simlar to the rehabilitation versus abandonnent set of alternatives and
shoul d be handl ed according to the worksheet format shown in Table 4. It

is inmportant that the analyst track closely the savings in this case, from
13



operating cost savings to either increased branch line profits or rate
reductions, and thus benefits to the shipper(s), so as to avoid double

counting of benefits.

Cal cul ati ng Secondary Benefits. Secondary benefits are those which are

an i ndirect consequence of the project alternative being evaluated and
normal ly reflect tenporary dislocations that will be avoided by

i npl ementing the project alternative rather than allow ng the nul
alternative to occur. The anal yst should identify secondary benefits and
gquantify them for each year in the planning horizon, including al

of fsets, taking care to avoid double counting and the inclusion of
transfer paynments. If in the course of searching for and identifying
secondary benefits, the anal yst determ nes that they do not warrant

consi deration, then they need not be quantified and included in the

anal ysis. However, a statenent to that effect should be included.

In cal cul ating secondary benefits, the analyst should take a Statew de and
not a | ocal perspective. Thus, for exanple, if a plant is expected to
close as a result of a rail |line abandonment, it is inportant to know what
alternatives the plant's owner m ght pursue, if any. If the owner intends
to relocate that plant's production to another part of the State, then the
| ocal enploynent and other inpacts should not be included in the anal ysis,
since they will be offset at the new location. If the owner intends to
relocate out of State, then these inpacts should be included. This

pertains also to any tax revenues lost to the State or local comunity as
14



a result of the plants relocating out-of-state. In either case, the

busi ness rel ocation costs should be included in the anal ysis.

Typi cal secondary benefits to be addressed incl ude:

(1) Relocation Expenses. If rehabilitation of a |line prevents

abandonnent of that |ine and a shipper thus avoids noving his business

el sewhere, the relocation costs saved are secondary benefits of the
rehabilitation alternative. Information and data to quantify these
benefits nust be obtained through cooperative dial ogue (or surveys) with
t he shi pper(s) involved, and i ndependent confirm ng eval uation by the
anal yst. Typical relocation expenses m ght include (but are not limted
to) the cost of noving equi pnrent and i nventory, the cost of noving key
enpl oyees and the cost of breaking a |l ease at the old location. In
addition to relocation, shippers mght have other alternatives, including
changi ng markets. |If so the avoidance of the costs of turning to those

al ternatives should be quantified as benefits.

(2) Unenploynent. If the abandonnment alternative would result in

people losing their jobs, then the value of the wages earned by those
peopl e under the rehabilitation alternative constitutes a secondary
benefit, but only for the length of tinme that they would have been
unenpl oyed under the abandonnent alternative. The anal yst nust establish
that period, beginning with data avail able fromthe State unenpl oynent

office as to unenpl oynent rates and the length of tine that people in the
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| ocal area (usually on a county basis) pursue unenploynent clains. Care
must be taken to keep the unenpl oynent anal ysis reasonable. |Inclusion of
j obs | ost beyond the shipper, railroad and secondary jobs that can be
specifically identified as resulting fromthe abandonnment shoul d be

avoi ded.

Because the benefit-cost analysis is to be conducted froma State w de
perspective, unenpl oynment conpensation should not be deducted fromthe

| ost wages, since within the boundaries of the State, unenpl oynent
conpensation is a transfer paynent. Additionally, the anal yst should take
into account as an offset the value of any jobs created by the abandonnent
alternative (e.g. trucking industry jobs if there is a significant
nmovenent to that node). On the other hand, the value of new jobs created
by the project alternative is an additional benefit if people who would

ot herwi se remai n unenpl oyed fill those jobs.

(3) Hi ghway I npacts. At sonme point, diversion of traffic fromrai

to truck may becone significant enough to result in increased maintenance
needs on the | ocal road and hi ghway system Anot her highway rel ated

i npact to be considered is increased air pollution. While increased

hi ghway mai nt enance costs and air quality inpact nmay be difficult to

quantify, they are legitinmate secondary benefits.

It should not be forgotten that traffic diversion significant enough to

i ncrease road and hi ghway nai ntenance costs also inplies offsets to the
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benefits achieved by avoiding that mai ntenance. Ofsets to be taken into
account at the appropriate steps in the analysis include any increased
trucking industry enploynment (discussed earlier) and increased road and

use tax revenues, such as fuel taxes and vehicle registration fees.

Cal cul ati ng sal vage val ue. The sal vage value for the last year in the

pl anni ng hori zon shoul d be cal culated. I n cases where the value of the
entire line was used in the project cost, the salvage val ue of al
materials in the line, i.e. the line's net |iquidation value, would be
used here. If the project cost represents only those capital inprovenents
put in place by the project, it is the C salvage value of only those

capital inprovenents that woul d be used here.

Cal cul ating the benefit-cost ratio. Using the FRA published discount rate,

cal cul ate the present value of the benefits (see Table 5 for an exanple
format). The sum of the present values of the benefits should then be

di vided by the project cost to determ ne the benefit-cost ratio. In the
case of a phased project, the present value of future project costs should

be added to current year costs.
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Project Alternative

I. Rehabilition &
continued operation

Null Alternative

A. Abandonment

Table 1

Alternatives for Benefit-Cost Analysis

Indications & Comments

The line is in Category 1, 2
or 3 of a system diagram
map; the railroad has stated
publicly that with
rehabilitation the line will be
retained; financial analysis
shows that the line is
unprofitable but that
rehabilitation will make it
profitable.

Benefits Categories

() Difference between rates
charged for service by
alternate mode and rates
charged for rail service on
traffic that will move under
both alternatives.

() Shipper business profits,
on traffic that would not
move without rehabilitation.

(I Branch line projected
operating profit. If a loss is
projected, this amount is
negative.

(Iv) Labor output that would

be lost without rehabilitation.

(v) Cost of moving
businesses, if move would
opccur with abandonment.

(v1) Increased cost of
maintaining/repairing roads
if modal-shift occurs with
abanment.

(vll) Salvage value of entire
line at end of planning
horizon.

Cost Cateqories

(I) Cost of rehabilitation
materials and labor including
the present value of any
future rehabilitation required
to keep the line operating.

(II) Net liquidation value of
line prior to rehabilitation



Project Alternative Null Alternative

B. Continued operation on
poor track

2. Rehabilitation and
Resumption of Service

Non-resumption of Service

Table 1 ( continued )

Alternatives for Benefit-Cost Analysis

Indications & Comments

The line is in Category 5 of a
system diagram map; the
branch line accounts show
the line to be marginally
profitable.

Line has been out of service.
Changes in local economic
conditions indicate a
demand for resumed
service.

Benefits Categories

() Increase in branch line
profits after rehabilitation.

(i) Any decrease in rates on
traffic moving under both
alternatives.

(In) Shipper business profits
on traffic that would not
move without rehabilitation.

(Iv) Salvage value of
rehabilitation materials at
end of planning horizon.

Same as 1A (1,1L111,1v,
and vll)

Cost Cateqories

(I) Cost of rehabilitation
materials & labor.

(I1) As a cost offset the
value of any materials
released which are sold or
used elsewhere.

Same As 1A



Project Alternative

3. Acquisition with
continued operation

4. New construction

Null Alternative

A. Abandonment

B. Continued operation

A. Transportation service
continues as is

B. Transportation service is
changed (e.qg. line is
abandoned)

Table 1 ( continued )

Alternatives for Benefit-Cost Analysis

Indications & Comments

This is the expected null
alternative, since there is
usually no reason to acquire
if the railroad will serve the
line anyway.

This may occur if the line is
currently owned by one
party and leased by another

Transportation services
currently provided are
profitable.

Some transportation
services currently provided
are unprofitable

Benefits Categories

Same as 1A

(I) Present value of stream

of lease payments.

Same as 1B.

Same as 1A (1), (v)

Cost Cateqgories

(I) Cost of acquiring the line.
Including the present value
of any future rehabilitation
required to keep the line
operating.

(I) Cost of acquiring the line.
Including the present value
of any future rehabilitation
required to keep the line
operating.

(I) Cost of materials and
labor for the capital
improvement.

(I1) Present value of any
future rehabilitation required
to keep line operating or
reopen it.

(I) Cost of materials and
labor for the capital
improvement.

(I1) Present value of any
future rehabilitation required.

Same As 1A



Table 2

Cal cul ati on Sheet for Transportation Efficiency Benefits
Null Al ternative = Abandonnent
Project Alternative = Rehabilitation

ltem Amount Per Year

1

Reduced transportation cost to the shipper on base
traffic as a result of the rehabilitation

2. Shipper's profit on increnmental traffic (traffic that
woul d not nove without the rehabilitation)

3. Branch line projected operating profit (loss) after
the rehabilitation

4. NET TRANSPORTATI ON EFFI Cl ENCY BENEFI TS
(add lines 1, 2, and 3)

NOTES:

1. Reduced transportation cost on base traffic = Quantity shipped in null D alternative
X (rate per unit in null alternative mnus rate per unit in project alternative).

2. Shipper's profit on increnmental traffic should be determ ned by cooperative dial ogue
wi th the shipper and evaluated for reasonability by the anal yst.

3. Branch line projected operating profit (loss) = Branch line projected attributable

revenue mnus projected of f-branch costs m nus projected on-branch costs (excl udi ng
return on val ue).



Table 3

Cal cul ation Sheet for Transportation Efficiency Benefit.
Nul | Alternative = Continued Operation
Project Alternative = Rehabilitation
Not e: No change in rates between project
and null alternatives

tem Amount Per Year
1. Branch line operating profit after rehabilitation

2. Branch line operating profit before rehabilitation

3 NET TRANSPCRTATI ON EFFI Cl ENCY BENEFI TS

(subtract line 2 fromline 1)

NOTES:
(1) Branch line operating profit = Branch line attributable revenues m nus off-branch
costs mnus on-branch costs (including return on val ue).

(2) Where the effects of rehabilitation are directly traceable to changes in specific
cost elenments (e.g. crew costs), it is adequate to sinply calculate the value of each
of those changed costs and sumthemto arrive at the total transportation efficiency
benefits, wi thout having to calculate total branch line operating profit before and
after rehabilitation.



Table 4

Cal cul ati on Sheet for Transportation Efficiency Benefits
Nul | Alternative = Continued Operation
Project Alternative = Rehabilitation
Not e: Rates are Reduced Under Project Alternative
(or are kept fromrising

Item Amount Per Year

[

Reduced transportation cost to the shipper on base

traffic as a result of the rehabilitation

2. Shipper's profit on increnental traffic (traffic that
woul d not nove without the rehabilitation)

3. Increase in branch line projected operating profit
as a result of the rehabilitation

4. NET TRANSPORTATI ON EFFI Cl ENCY BENEFI TS

(add lines 1, 2, and 3)



Table 5

Cal cul ation of the Present Value of Project Benefits

Year (a)
Benefit Category 1 2 3o 10
1. Transportation Efficiency
Benefits
2. Lost Labor CQutput (b) (c) (c) (c)
3. Busi ness Myving Costs (b) (c) (c) (c)
4. Increased H ghway costs
5. Sal vage Val ue
6. Totals
7. Discount Factor (d) (1+i) (1+i)?2 (1+i)3 (1+i)?0
8. Present Value of Totals
(6 divided by 7)

(a)
(b)
(c)

(d)

Each year from1l to 10 should have its own col um.

| f abandonnment occurs in a later year, this benefit would be noved to that year

No entry shoul d be nmade beyond the tenporary period in which people would be enpl oyed
and/or the business is noved.

The interest rate (discount rate) is represented by the letter i. Calculations to
determ ne the discount factor can be elimnated by using discount Tables available in
many econoni cs and finance textbooks or by the use of a pocket cal cul ator which

i ncl udes a di scounting function



APPENDI X

AN EXAMPLE OF THE METHODOLOGY' S APPLI CATI ON
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The foll owi ng exanpl e indi cates how the benefit-cost nethodol ogy would be applied to a

specific project.

Establishing the project alternative. In this particular case, the project contenplated

is rehabilitation of a 45-nmle rail branch line. The branch line is in poor condition

and an application for abandonnent has been fil ed.

To determ ne whether the |ine can reasonably be expected to continue operating after
rehabilitation, a forecast of revenues and expenses is generated (shown in Table A-1).

Al though the line's a operating profit will be positive, it is not sufficient to provide
an adequate return for the railroad for the $610,000 it could receive by scrapping the
line. Nevertheless, the railroad has consented to withdraw its abandonnent application if
the line is rehabilitated. Therefore, the project alternative is rehabilitation and

conti nued operation.

Deternm ning the project costs. The project will be phased, with the first half of the

rehabilitation to occur in year zero (the current year) at a cost of $200,000 and the
remai ning work to occur in year one at a cost of $250,000. The year one cost has a
present val ue of $235, 850, which is $250,000 divided by 1.06 (achieved through
application of the discount rate di scussed subsequently). This brings the present val ue
of the cost of all rehabilitation work to $435,850. These costs include the cost of ties,
bal | ast, |abor, and sonme rail replacenment. Since the line will be abandoned w t hout, the
project, the project cost nust include the net |iquidation value of the line, which in

this case, is $610,000 (see Table A-1). The total project costs, then, are $1, 045, 850.

Deternm ning the null alternative. Al indications |lead to the conclusion that failure to

rehabilitate the line will lead to | inmedi ate abandonnment, with shippers either finding

ot her nodes to ship their goods, reducing output, closing or noving.
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Usi ng the standard pl anni ng hori zon. The FRA-prescribed ten-year planning horizon is

used.

Usi ng the FRA published discount rate. For the purposes of this C exanple analysis, it is

assuned that the real discount rate published by the FRA is six percent. Consistent with

t he nmet hodol ogy, constant dollars will be used throughout the analysis.

Deternmi ning the transportation efficiency benefits. To deternmine the transportation

efficiency benefits, it is necessary to forecast conmodity shipnments and their prices
under both the project and null alternatives. Table A-2 contains such a forecast. As
colums 2 and 3 of the table show, the shipnents of commodity types 20 and 28 (food and
chemicals) will remain the same under either alternative. The shipnments of commodity
types 24 and 26 (lunber and pulp) will decline substantially if the branch line is
abandoned. Columms 4 and 5 of the table show the forecasted unit price per carload for
each commodity. Columms 6 and 7 of the table show the total carrier charges that would be
paid by the shippers A-3 under each alternative. Note that the total carrier charge for
commodity 26 (pul p) declines not because of a |ower price but because of the large
decrease in the anount shipped. Columm 8l shows annual price differences on base traffic.
This is found for each commodity by multiplying the nunber of carloads of base traffic by
the difference in transportation price per carload under each alternative. The base
traffic is the smaller of the figures in colums 2 and 3. For exanple, the base traffic
price difference for commodity 24 is 2,000 carl oads X ($260 per carl oad-$160 per

carl oad), or $200,000. Colum 9 is the shipper's profit on making, shipping and selling
increnental traffic. This data woul d be obtained fromconversations with the shippers and
i ndependent eval uati on of data provided by them Increnental traffic is the colum 2
figure mnus the colum 3 figure. The sum of colum 8, the sumof colum 9, and the
operating profit on the line (shown on Table A-1) represent the total annua
transportation efficiency benefits of rehabilitating and retaining the branch |line. These

figures are shown and totaled on Table A-3.
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Cal cul ati ng secondary efficiency benefits. Since no businesses would nove under the

abandonnent option, no business relocation costs are involved. However, sone tenporary
unenmpl oyment will result. Information provided by the railroad and the shippers,

suppl enented by field research in the I ocal communities, leads to the estimate that the
abandonnent and reduction of shipper output will lead to the tenporary |oss of 30 jobs.
State unenpl oynent A-4 data shows that the average unenpl oyed person will find a new job
in about six weeks and that the average weekly pay is $200. Thus, the total val ue of

| ost |abor output is $36, 000.

Cal cul ati ng sal vage val ue for the last year in the planning horizon. In this case the

cost of the project included the rehabilitation work and the net |iquidation value of the
entire |line. It is estimated that in ten years the salvage value will be approximately

$700, 000.

Cal cul ating the benefit-cost ratio. The benefit-cost ratio calculation is shown on Table

A-4. Benefits for each year are shown separately and summed, and each year's sumis
di scounted to present value. The total present value of the benefits is then divided by
the project cost to yield a benefit-cost ratio of 2.8, showi ng the project to be

wort hwhil e froman econonic efficiency viewpoint.
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Table A-2

Commodity Shipment and Tariff Forecasts
(Annual Data)

Transportation Annual Transportation
STCC Ammount Shipped Price Per Carload Charges Base Traffic Shippers Profit on
Code (Carloads) (% per carload) (% per year) Price Difference Incremental Traffic
Alt. 1 Alt. 2 Alt. 1 Alt. 2 Alt. 1 Alt. 2 ($ per year) ($ per year)

20 125 125 210 270 26,250 33,750 7,500 -0-

24 3000 2000 160 260 480,000 52,000 200,000 50,000

26 200 80 133.75 250 26,750 20,000 9,300 6,975

28 450 450 260 300 117,000 135,000 18,000 -0-

Totals 234,800 56,975

Note: Alt. 1 is rehabilitation
Alt. 2 is abandonment
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TABLE A-3
Cal cul ation of Annual Efficiency Benefits from

| mpl enenting Rehabilitation Alternative

Type of Benefit Amount Per Year
1. Reduced transportation cost to the $234, 800
shi pper on base traffic
2. Shipper profit on increnmental traffic 56, 975
3. Branch line projected operating profit 49, 000

(loss) after the rehabilitation

NET ANNUAL TRANSPORTATI ON EFFI CI ENCY BENEFI TS $340, 775
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Table A-4

Calculation of the Present Value of Rehabilitation Project Benefits

YEAR

Benefits Category 1 2 3 4 5 6 7 8 9 10

1. Transportation $340,775 $340,775 $340,775 $340,775 $340,775 $340,775 $340,775 $340,775 $340,775 $340,775
Efficiency Benefits

2. Lost Labor Output 36,000 -- - -- - -- - -- - --

3. Salvage Value-end -- -- -- -- -- -- -- -- -- $700,000
of Period

4. Total Benefits
(constant $) $376,775 $340,775 $340,775 $340,775 $340,775 $340,775 $340,775 $340,775 $340,775 $1,040,775

5. Discount Factor 1.06 1.124 1.191 1.262 1.338 1.418 1.503 1.593 1.689 1.79
(at 6%)

6. Present Value $355,448 $303,181 $286,125 $270,028 $254,690 $240,321 $226,730 $213,920 $201,761 $581,438
(4 divided by 5)

7. SUM OF PRESENT VALUES OF BENEFITS = $2,933,642

8. PRESENT VALUE OF COSTS = $1,045,850 = $1,045,850

9. BENEFIT-COST RATIO (7 -8)=2.8 = 2.8
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